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IrtVi) w (2) (Dm^^^^^7^Y7^^coP,m%i 

(1) V$m : NADPH4l<»NADHfc«ifi:tt, Tifi^ (D 

Hti] 

ti^ti-S 3 - ^ h b V JVC^ffl Lt, T!fi5$; (2) I 

Ut2] 



(2) 



T-8tS*v*Jfc*»£9 9%e. e. »-L<» (R) -3-tKn*M^^M)»-« 

*T)*^»:4**«a«*B*»'fft8 6 5 0 0- SDS*'JT*U*T* PVMM 
55-#T&~£^*^$>2 6 0 0 0o 

mI*Sto o) (5) ^k^ttS^^-r^ii^iia^^^^ 7 ^^^ 0 

o A«5B05R : 

(3) : 2 7- 3 3*0, 

(2) S*?p-VSn5^UftA»«. w«> 

9 %! e Leo (R) - 3 - * Kn*^vr^ > U 
rfSSAW- (Achromobacter) JRKJlf *««**^**«» 1 ~ 3 <7> ^ fl 

subsp. d^itrifjeans) 1 ~ 3 m> 

I'tL^ 1SC»7* bTWCo AMfo 

r" SS • ^>ny^>m • • r=- y ( , Ac i^?°^ c 

L .vlosoxidans subsp. denitrif icans ) JF015125»fl^» 1 »€> 3 «>vW 

Jt*»micB*«!>T-feh7'fe^^CoA»3n»*o 
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■SSu~6 »v.r*t* i SKRmor* >TW*C. ASS*** = - K+* DM A 

o 

111*317 *fe»4 8 kib*w>d n a a**-'*** -0 

H 2 K*v>Tp NT AXT»S*l6«l*a9 

' o 

rss*a 1 4 ] 




ViflVZl (&dUus megateri-) ««>-?»*■*« 1 4 

R W f? 1 t 1 HB10 1 (p NT AX) (PERM P - 1 9 5 6 5) tW«*« 1 

i" To\V HB101 (pNTAX, pSTVG) (PERM P- 1 9 5 6 7)^ 
W*&2 0] 

TIB^; (l) : 
lit 3) 



t^#m^i-^>> TIB^: (2) 
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3/ 



Mb 4] 




(2) 



T£3*U> (R) -3 -Vi Kn*^V^^-by^*«*tt» 

ilff 2 (R) - 3 - H Kn ^ b V ;v«»9 5 % e . e. JjLfC* 

[W*«2 2] 

Tffl5£ (3) : 
Mb 5] 



o 



^A^COOR 



(3) 



s N Tffi5£ (4) 
Mb6] 



OH 




COOR (4) 



OS*. Rtittriatiwic) (R) 

[»*312 3] 

Tia^: (5) : 
Mb 7] 




(5) 
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■fe b 7-bf fl'C o AB5cf*M*** i ^ TsB^ (6) 

[lbs] 




2 4 1 

TIB^: (7) : 
Mb 9] 



CI 



2 no- l - (3' 
A«5c0**fWi. TIB^: (8) 
[<tl 0] 



OH 




(R) -2-^D-l- (3' -^D7x^) A^y-^4r»jti"*. 
2 3 fB«0«jt*fto 

[»**2 5] ■ -i, » * u ♦ 

Achromobacter „ Acinetobacter , Ralstonia , Alcaligenes, Azospir ilium, Azotobacter 
, Bacillus , Chromatiunu Rrtnthiorhodospira , Lupinus , Methylobacterium, Methyloba 
cterium> Paracoccus , Rhizobium , Rhodococcus , Svnechococcus, Syntrophomonas> Thio 

[W**2 6] 
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^l-v: 5/E 



m*« 1 ~ 6 ov>f*L* 1 aeE«»7t f7tf*C o A*5e***JBv»**** 2 0 
-24 OV>i*fL* 1 0£iMft0>SU&5&o 

t5T?UU o ASWff «M 1 3 ~ 1 9 ***** 1 *CB«03MME 

TWUlcoAWiaWfcUTTB (a) ~ (O 

«H9 5%e. e. »±0 (R) -3-feKn*^/->V***«+i«tt 

m?lflcoA5l%I^9W^7 (Ralstonia) 
If ^2 8 i:I3i©i^fto 

rlffUlc o AXmmVlts* ^^-^77 (Ralstonia eutprooha) 

45a? 8 U o writ* i aKB«o7* b 7***0 0 AMKmmr^^r 

E£ LT^StiSa^x.^ 

E . col i HB 1 0 1 (pNTRE) . 



*5**M E. HB10 1 (pNTRE, pSTVG)o 

T???Ulc o A***** LT. «M3 3 * fc«S 4 
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(R) 3 e u t/ t*/T • U'<~ « (P s e u demon 

ffl -t h k \t mm ft ft "e t± ft v> o 

ST? .^itt^ii jMTlc«*ft*tt-C**MME (9 4. 8%e. e. ) O (R) 

o 

K2*M) , «2 0 0 4-3 l 2 2 0 l9 



#12 0 0 3-3 8 0 9 8 7 ^ * : 27 

(A^iUu, niger) * ^^•"^^^^J^ V 
(Geotrichum candidum) 

«fc «5 W<7)^v^^;^#*>M^^ v> ^o 

££v*?S??*^ ***** 

irNADHH<^DPHti»*fcU7t>7WCoAt^f 

l^fr^CIt 1] WO 03/031636 
M$Hr*mt2] WO 92/01804 
[^|«K3] #M¥ 1 1 - 2 1 5 9 9 5 

HHWOR4] WO 0 3/0 0 9 1 1 . rwmiitrv 6 

»»l]Journal of Organic Chemistry, 6 

2 [b#^m2] Enlyme and Microbial Technolog 

v 31,656 (2 00 2) . , _ .. 

[bMSUournal of the C h e m i ca 1 S o c i e t 
y> Chemical Commun i cation, 7 4 6 1 ( 19 8 4 J 

41 Tetrahedron L e t t . , 2 9 , 2 4 5 3 ( 1 9 8 8 

Eur. J. Biochem 2 f 9 2 3 9 4 ( 2 0 0 2 )_ 
m^Xmel FEMS Microbiol. Lett., bz, zoy 

64(1988) uica9 
7] J- Microbiol. Biotechnol.,6, 4Z 

5- 4 3 1 (1 9 9 6) 

\7F 



L] 

fc, ***H*T*3-A', k 9 felt (R LlrT ^ -^yv* 

g#o3b spttfc ftiS^ife £ * - h *> h ° 
WW***"*"* fc*>«>^«] 

tiiSE#2 0 0 4-3 1 2 2 0 1 9 
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R) - 3 -tKn^^>r/-h'J^ (R) -3-KKn*W/i«rK ft 

i£° oiLk^y^v- hi;****«5BU »«99%e. e. ELh© (R) 
_3:; F n^y^>^-hUJV^tSfi1IW^^i:f^iv^S7 

*4^*i*WM\ NADPHU<«NADH«ii:U, 
hi;^IU**««9 9%e. e. J2Lt© " 3 I? K °l^^^p ^ 

AS7C**S:3-K-r*DNA. ROHlDNAmtia*^^-^ -t^ 7 
J^ilfcWW:. »»WEJft#*fflv»fc, »«9 9%e. e. (R) -3- 

J/-°i4L«. 7-fcb7-bfJVCoASxli*ffiv>fc, (R) 

y^Ty;K (R) -3-u- D ^>7*r^f^ Mtti-7x^^ 

?^r/^>y^«trtt, 9 5%e. e. JUL *ft«^m* 

[HE fc^jfrf- art: JfcHKl 
[0 0 18] 

*MfcJS»**T-fe b T^fJVC o Alxff^i> T-fe h T-tf-A'C oAMxtJi 
C o AmTntSteti. £lT©^i:i OiM£t?§*o 

iH^jyiltt (pH6. 5) 7^7^fKoA 0. 2 5mM, N 
A D P H & L< (iNADH 0. 2 5 mM. 3 0 MRiS** 

% NADPHfe t< UNADHWif }:#^tS3 4 0 nm Oft*«©i^ K * 0 

* 3 v= h y ;w* hw.wom/j lei? 

KB«©*tt-C«*Wt?**. 3 -n^r/^.j;vtU, WO03/0 

3 1 6 3 6fcEtt<0#8re»fe*'&TSB:* (9) : 
[0 0 2 1] 
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lit 1 1 1 




M 



(9) 



^©rlhT-t^CoAmsBWKkbrii, j&to (i) X* (2) oifl*« 

(1) ffcffl : NADPH<>U<»iNADH*»»*ktT, TsB^ (1) . 
[0 0 2 5] 
m 1 2 ] 



CN (D 



[0 0 2 7] 



m 1 3 1 




(2) 



^«MX#«ft9 0%e. e. JJLhO (R) -3-b^ W r^hV^ 

*<T >**H* : yJUKidMPKl^V^ft 8 5 5 0 0, SDS#V7^W5 K«*»ft 
^^flCj3V>T^2 6 0 0 0o 

3-n^^^h'J«ffltT, *«**9 9%e. e. U±« (R) 

tiJSE# 2004-3122019 



ij#M2 0 0 3-3 8 0 9 8 7 ^ " J : 5/ 



3 - n K n 

C* <?> o 

AiVvi+Mi yi&ffi^<bft&* 0l J^7 P ?-Kt±, Current Protocols in Molecul 

t?T*V*C.A«3HWC«**M. 

9 5? e riho ci) - 3 - * Ko*->^, > : I- U **«+*«**« 

i^W3-n^n^^5mg, NADPHSOmgRClMT/Wli 
ft (pH6 5) 5 0 , 1 ^:^> «v»ttfflMW«iK 14 5 0 M 

^iTchiradex G - T A ( 2 0 mX 0 . 2 5 mm) (ASTECttl) ,t 

m : F I D 

#9AraK : l 2 o*C 
ftAS.^ : 2 o o t: 
^ffirajK : 2 0 0 "C 

^^'J7-^:a'J?A (lOOkPa) 

y hJt : 1 0 0/1 _ , * o_vKD 

t»ttR»n: (R)-3-UKn*^^>'^ 4. 373K (S)-3 
WOO 3/0 3 °1 6 3 6K|S®<^fe&^W^*o 

> 4 V 2 5 ~ 2 5 m g ^^f^^, 2-30^30 tt«fc ? t*. 

HlffiW 2004-3122019 



#02 0 0 3 -3 8 0 9 8 7 * ^ : 6/ 

"2 * f^h'J7^^ ( Achromobacter xylosoxidans subsp. dem 

■ ViJ7* »>* ( Arhromobacter xylosgxjdans subsp. demtnf icans ) IF015125^T 

^ o 

5?>*5?-SS»*f6M. t*KJ:>.*«*~<>*****^ ***** 
-t2T?^$tLa«l»BByiJ^e»'a:*DNA*^fa-i:* t ^**« 

St *LT tttt-WfrTl;®mm*t>tKVX, PCR (Polymerase Chain Rea 

SSfSiuX?^- Kt*DNA ? n»«; <=^k^£? 

Sitf, ABI 373A DNA Sequencer (Applied BiosystemsM) **«v»-Ctr*>*l»*. 

rTAijS-irlolBWbS^ikC^^aPCR (Inverse PCR) (Nucleic Ac 
^I^HDNA^«^^7-7^-^L ^ 

l»7*h7WCoA15ci«<^= - K«*©DNAEW*W6*K. 
[0 0 4 3] 
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7/ 



#£ 0 u^iH^^^-ii LTt± N #Ux.i±\ ^7^^ K-^**-. 7T-'W^- 

* - (lacUV5^at-^-, t r p /nt-^-, t r c -/n^e- * t a c rf 
u^E-*-, 1 p p 7°n^E-^-, tufBynt-^-, recA^nt-^-, pL 

t*$£m>^5 Lrftmi-m^bftMZo 0!lxJi\ pUCNT (WO 9 4/0 3 6 1 3 

[0 0 4 4] 

3?* («ittfJ.>^>-9— ; CCAAT#?^^, TATA*'***, SPI«t) 
[0 0 4 5] 

*wwcfflv»*ffl» rf^tt^rfficattJ *w*«feiw«J:dK* dna^ * 

[0 0 4 6] 

*HiiODNA*ftl.^^^-*4At'5^ittiLTIi, *#tW, 
[0 0 4 7] 

^ffiv^T, 3-* MJ^fc^axU 3l6^S9 9%e. e. &±<D (R 

) -3-t KD^r^^>; »»5(EfcL-CNADPH4 7tJ±N 

A D H t & & o RJfc^ tNADPHiftliNADHi^Sfti/f « IT4 
L^***, HMfc**LfcHFHMWK (NADP^ £JiNAD + ) £M7GM (NADPHJftli 

nadh) \z&i&t&mj (&>m$mm?$&.mz> tw&) 

* ©ffifli fi * HBtt «•* & i t tfx § £ o 
[0 0 4 8] 

•Mff&IBa LT«\ fcKny ^BftBiTK***, 7^3-^ 

-T&££:KJ:oTkfi 1 fcft.#S^ *»S«*a - Kf* D N ARXfyns? 

mmm**-v?ztoKA<Dm%iz£ioMMm&2iifcM&mmi**&mt Ltzm&K, 
nmmn&.t& * & * su k na$a l r *sm k t&bn l * < x , t as * ? 

it^iio £OJ:3a:3&JHE3W£tt, ^07-fe h T-fef^C o AM7GMm*3- 
h'-tZDNAWr)l/zi~A®L7k.mWm*^- Kt^DNA?:, IWJ-O^^ 9 - 

[0 0 4 9] 

#Cfc. 3-^h^>'^>'-h , ;^tT-bh7-bf-;vCoA^x:^t?^it7cLT> ( 



2003-380987 * V 8/ 



*VtW)UCoA«5B»« (J- Microbiol. BiotechnoL 6 ( 1996)) > y 

, „ „. ,. , ioc iiqi nQ6(1990K Mol. Gen. Genet., 231, 375-ib4 
7B®f# (J. Gen. Microbiol., 136, ii»i-ii»ou»»W"» ™» • cfa^coT 

^tgq^ T\TW***- • ><4 fi'J'/*- ( Azotobacter benerinckii . ) S*^ 

r^7*ir«K?Aiwi (Eur. J. Bioche*., 209, 135-150 (1992 
i*WT*Tr**^CoAiBX»* (Appl. Microbiol, ■f* 1 ;*"' 

(Plant Soil, 56. 379-390 W ^ ^ ,7/^^ f^s Microbiol. Tel 
Z 12622 ^^^?^ y+n**Ju*A-nri-T^A f MEthvlobacteriu. rh 

°°^ N T — n** 3 .v * x • t*^ V U 7 >f * V* (Paracoccus denitrif icans) ffl*«u / t= 
^**c7a1£»» W Microbiol. 

M. Lett.. 133. 85-90 (1995)) , = (SUgkl« iffiMl ** »J 

* > T *»*C o AIM CFi.101 Ra st ^» V *f c Si (Mi 
t>7 a . y linr^f (Rhizobium meliloti ) 4 l ew<" ' ^- 1 7 ' _ , 

crlofo^r Ml. 25iF2ii"(ii9«n Pr3,»X-*-^- (Rh^dococfflS. fflbsr) 
SUt* V T***C o AHM (FEMS M-robtoL Rev 103 93-101 

- A««» Microbiol » 16-20 0^*** 

^K'SSSW^-Pn.r • (tato. 1*1^ 

*S>n 7*f*CoASSS* (Arch. Microbiol. 114 "^"'""'^.i 
M SI 262. 97-102 (1987)) ft If, W«.r*rTtf*C.A*cHI4"W 



o 



I? *«C«i"*T* > 7***C . AWBi U. (a) (e) 

|±iiE#2 004-3122019 



#02 0 0 3 -3 8 0 9 8 7 ^ * J '' 97 

,«9 5%e. e. fiLM> (R) 

i^U^K^^LT^ >***=7 (Ralstonia) 
ttWiKttWb^-a-b^r (Ralstonia eutoropha ) X$>Zo 

Molecular Cloning, A laboratory manual .second edit i 

******* U :o»*i:ioo«tfcHt**W« 
9 9%e. e. ft±0«ae>-C**«K©*v» (R) - 3-^^^^^^ 

ffiSE# 2004-3122019 
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KTfrfcfU RJfc»K Rj6fc<BpHtt3~l 0, 0£L<t*4~9, «t •) flP * L < tt 5 ~ 
[0 0 6 2] 

JKI»«ttO. 0 1-7 0% (w/v) , »*i:<«i" II* 
0% i«JJtftL<l±0. 5-3 o%«*it«^Ho ac^-elft 

[0 0 6 3] 

KfLmttl) (R) - 3 - t Kn^'^V^ V= h 'J ^f){W*ftHff 

> ^ > - h y frjfi&S, K# btiZo 
[0 0 6 6] 

TIB— (3) 
[0 0 6 7] 
[it 1 4 ] 

o 

^A^COOR (3) 



[0 0 6 8] 

B— «* (4) 
[0 0 6 9] 
[ftl5] 



OH 

COOR (4) 



[0 0 7 0] 
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[0 0 7 1 ] 

#RjSfcfflV*4 7-fch7-fcf-^CoA»7C»*M\ 7*bftBfc«7-^* (R) ~3- 
[0 0 7 2] 

i/c Tf55£ (5) : 

[0 0 7 3] 

[Ik l 6 ] 




(5£>K Rl, RateTfcltM^ ^ny>I?, 7*3*->». i fcf±- b n^*7F U * 

S^^tL-rv^T^ «tv>7;v^^^=Sr^i-) l - 7 xi^x^ y 7 

•b h 7-bf o Al«?:^ffl?^^ - 1 1: i ^ TIB:£ (6) 
[0 0 7 5] 
Hfcl- 7] 




[0 0 7 7] 



mfE4#2 004-3122019 
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10 0 7 9] 
Hbl 9] 




jft-f * i # ? *^ * * o 

«*lil»*T* bTW*C o AS3WXB. yV L*%%\~ 
[**«] 

10 0 8 3] ^^„ jft ><;ar ^,.^ pv ^ > ^ nr.^-/^^--.^l.U7 < f»y 



1 

7. 



S^Mriii^ 3 _A-t>^r/-h^5mgWADPH30mgU 
*.^iife»r 1 M'J Vfltl (pH 6. 5) 0. 0 5mlSW^7f HB» 
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2 5 mm) (ASTECttSD 




vsh'j* 4. 3 759-, (S) -3-tKn 



mti- h y ^ a 3 g (v>i*ttt i 



\ if&UrSi ° 3 3-^Knt^^^hy^«^-^ TIE* 
[0 0 8 4] 

*5A:Chiradex G-TA (20mX0. 
ffi : F I D 

fs 9 A^as : not 
&AiSJ£ : 2 0 0 "C 
tfcffiiag : 2 0 0 "C 

^^'JT-*^:^^ A (lOOkPa) 

? Mfc: 100/1 
(R) 

> ~ b U ;v 5 . 1 7 7>o 
[0 0 8 5] 

_ I i o vS??>5 V?** tr- • f - h 'J 7 4 # ( Achromobacter xylosoxida 
ns subsp. d^itrificans) IF015125***iW® ^^J^ 

^*^?^-**WiLftlO»MiJV»«W (PH7. 0) SOnlKMU 
M 2 5 m 1 SrIR# i ti* 1 mM© p - * »t>7\- *9 J -*>*f 

fro3E?S»£ "(U*! o) ;™(o 

[0 0 8 6] 

# *=> tifc rax ©»*<fc*ttttKfc^TW'<fc. 

[0 0 8 7] 

miE# 2004-3122019 



#12 0 0 3-3 8 0 9 8 7 *- 9 J l 14/ 

fc. 10 0mMr/WW* (PH6. 5) 7^7*fKoA 0. 25jMt 

wiiaOWKM*, NADPHO»*^W3 4 0 n»J«*J»*JM 

lWl,mol^NADPH*NADP + IcgMW » WKffitt * 1 u n i tt l> 
if"©**, T^TWCoA, 4-^n7^«xf^M^ dJU 

«5BiStt«r*L-c* o , mmm 1 3 > y ;w_*n- 

[0 0 8 9] 

-^on7-fehftfxf;H OmM, IfJSNADPHO. 2 5 mMXl>BR»**OT U 
[0 0 9 0] 

RAxSS&?H*«^*fc*. P H 4 - 9 4^on7^ 
iS#NADPH0. 2 5mM»OW***iDU 3 0 TCC 3 frPBRJB**, &«3 4 0 

1 0 0 m»Si»?L < tt 1 0 0 mM h y p H 4 - 9 ©$£ 

H-ei&te*ifflj£Lfco IlpH«5. 5-6. 5t*ofc, 

[0 0 9 1] 

^Wi^lOmM, WNADPHO. 2 5 mM, »*XtnB«Jt«l0U 3 
[0 0 9 2] 
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1^1] 




3— 

EDTA 
MgS0 4 
MnCI 2 
ZnS0 4 
CoCI 2 
CuS0 4 
AgN0 3 
HgCI 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.1 
0.01 



103 
0 

108 
83 
100 
97 
81 
108 
0 
0 
0 



[0 0 9 4] 

ffiL^Sf^^l:^ 8 5 5 0 0t*ofc. 



PNTAY ACNTT YT A Y G — 3 ' :E«*5) RXffy J -r- 2 ( 5 -G C D 

a?ytcytcSggngtycc-3' *HZZlt 

tb *? H "t"! D N A * ffe U o 

AMI7B1- Vector (N o v a , e Q Q 4 _ 3 , 2 2 „ , 9 



0 0 3 -3 8 0 9 8 7 . ^ v 1 16/ 

*«DN ASrpTTBlue Vector (N o v a g e nttS) C**» J2|£ 

jcG-t-M« 9 >. s " E axi^U 3 

* 1 j° T FO 5#©*iffDNA°3* n g, dNTpJ-2 0 nmo K E x 

«i 2 HI! fa%v.^«v.vv «\^£f3 

~tiZx^ #T>)<7± (Bacillus asgateriaa) IAM030*tf*O** = "*«**» 

SiMS 2004-3122019 
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[0 10 31 

GDHMix=F<0)&&W&mWL*&K^ GDHOtRitat^ORIifea K > * 5 atifeJtift 
ic^m^Shine-DalgarnoSB^J K) 3€^-e^M^E c o RlW 

fcttinL*:^-* ^- 7 (5' — GCCGAATTCTAAGGAGGTTAACAAT 
GTATAAAGATTTAGAAGG— 3' : 1 1 ) K^Witlfefc 

S a 1 IgKfi^#iDL^^7^v-8 (5' -GCGGTCGACTTATCCGC GT 
CCTGCTTGG-3' :IE^J##12) ^fftCf ot^L/: 0 £*Lfc 2o©y? 
-Y v-Srfflv>T % /7^5 KpGDKl (Eur. J. Biochem. , 186, 389 (1989)) 
b LTPCRHi4-**DNAmtfco &fe;h.fcDN ABffJt* E c o RIMS a 
1 I -CMttU WJ3i:*^tSiL/:pNTAX©E c o R I - S a 1 A 
LM^^^-pNTAXGmo pNTAXGOflsftft;R.tfflHi*BI2 fcyjrto 
[0 10 4] 

(MMMJ RAX^^lt^^x.^lil^ 
HM^lJ 4 T~#/ciajlx.^ * - p N T AXR^SW 5 ^fcllx.^^ * - p N T A 
XG^fflv^IIHBlOl (^Mtt*) ^IML, ^^^»i»iHB 
1 0 1 (pNTAX) a^HB 1 0 1 (pNTAXG) »fHB 10 1 (pN 

TAX) liSftS-S-FERM P - 1 9 5 6 5 tU, 1 5^10^2 3 B JC^^ttr 

[0 10 5] 

t/;, HJfe^5-e^Lfcffi^x.^7^5 KpNTAXGtrEco RI^P s t I 
X-r.nmitLXnbtl^GDHi&U^^iymO. 8 k bODNABf)t*> ^SFp 
STV 2 8 (^ffljfrttfi) ©EcoRI-Pst iSfiCSAlt, iM*.^* 9- 
pSTVG«IU;o pSTVG^*te».0 r #**ia2K:^i-o -OpSTVGt 
> ; f*ttft*^>9Aj£ , Ca Vtr-f- > HbLT*V^*»lHB 1 0 1 (p NT AX) * 
J&RIEtftU ^ifHBlOl (pNTAX, pSTVG) £#fco iHt#t)^ 
ra#T^S«fHB 1 0 1 (p NT AX, pSTVG) (i> fl£ff FERM P 
- 1 9 5 6 7 tU, ¥^15^10B23H fca^SkttAaSittSfflft^WJWfWIlP^ 
WfFSt-fe > * - fcSifc $ *LT v»a o 
[0 10 6] 

(ggsmj Mift^»wtw^tt^RAx%.yGDH<o%a 

/t^ b • b 'J 7" h > 1 . 6% (w/v) % h • A -X h^** 1 . 0 % (w/v) 
, NaClO. 5% (w/v) ©W?>*S2XYT^«! (pH7) 5 0ml £5 0 0 
m 1 77^3 U 12 0tt2 0 #M&*UK:K ^Ifofco *i£09 5 -?&tz®. 

H^IIHB 101 (pNTAX).HBlOl (pNTAXG) , HB101 (pN 
TAX, pSTVG) , I^^^-^7^< K(D*OlItM-C^S^llHB 1 0 
1 (pUCNT) <D*tl<?tL*mt&1&fcm.W&> 3 7*C"C1 SV%m&b ^ig^Lfco fit 
, HB101 (p NT AX) , HB101 (pNTAXG) . HB101 (pUCNT) 
<7)jgmmzi$l 2 0 p g/m\ b%& kikzyy^l' 1 ) ^*1juz-s t/:HB101 (pN 
TAX, pSTVG) (Digm^Kte-Ztimxi 2 0 M g/m 1 > 5 0 ^ g/m 1 b*& <fc 
9 tCTVtfi"; V, ^n^A-7jc.^n-;i/^Jnx./io 1 OraM'J^IIItt (p 

H7) KmmL, m&mfc&zft% 7 zttzx ^&»»ffi$.£#*:o 4s-a«A^»*«) 

GDHflH3:tf>W£WU lMh VA&mmWWL (pH8. 0) fc. iI^3-7 0. 1M 
% iiiNADP^mMOTftiJDU 2 5tttfi3 4 0 mMO^TfeJK^iiiD* 

NADPHtlTntSffStt* 1 u n i t fcjgfttfco »***2 Htp-To 
[0 10 7] 



miIF3Sp 900/1 — 3 19 9. 01 Q 



#12 003-380987 



1^2] 



HBIOKpUCNT) 
HB1 01 (pNTAX) 
HB101(pNTAXG) 
HB101 (pNTAX. pSTVG) 



aretb^tt (units/mg) 
<0. 1 
9. 3 
4. 3 
7. O 



18/ 



GDHJt^H 

(units/mg)_ 

<0. 01 
<0. 01 
195 
10 



fi«l*SiHB l 0 1 IP « i a i) is» , 1J>S NADPH5 Om 

3. 7mg, (R) »9- 2%e - e. 

5*Sat**«K*iMSL/,ti%, *S5S4. 6»g.*«W99. 2%e. 

"Hi 1 .. ...... — i.ht.i .wit-M-''- 

. 8SMBB- 5. 7 WHS* !?®^*0. 2|«3*> 
y«y » — V 'J frfrbtP (R. 



mm2 003-380987 



19/ 



^JHBlOl (p NT AX, PSTVG) *»« 7 ^^^SVi 
2%e. e. <0 (R) 

..7T. , ,^^3 *»f T r - ' 

- 5 JTJ f - V • a- f 5 7 t :Ral stoma eutropha) B*« f ' ' 

00,1 *P«U ftfttt O 7^ 0 5 *> * I"*' ****** K 

7 6 9 »»»»6»D » A tt ^ MM 2 ««UT * o *^ #D „ fc 

101151 ,-ir S „ b T -«*l 7"7*5 KpUCNT (W09 4 

a s 6 i&si ?-phtre *;*r p n ; > E 2 

t«Wt, *^*»* H , B i°p P \ P ^J£ S |*ERM P-7» 5 6 lit 

1 (pNTRE," p STVG*ii^SK** F ^ RM P - 1 9 5 6 8 t LX, ^ ! 5 
1 lP ffitt#200 4-3 122019 



4$0 2003-380987 



^-y: 20/ 



#10^2 3 BK®&fti&mAm&mism&mftm®ft&®&ft*>*-K&^ft'z^ 

[0 118] 

(jgjfcWl 4) &»;i:fcJlft«Kj3tt&RRE;ftO f GDH<Pl&% 
^13t?|#«x.««HB10 1 (pNTRE) , HB10 1 (pNTRE, 
p S TVG) . Rtf*? 5 K©*.«Mtib5«fHB 10 1 (p U 

CNT) *«*«7fcl»K**ft, ilMtH^^iULfco *i(IJftx*llf<OiIfi 

^3 ^^i"o 
[0 1191 
1^3] 





MTcJtStt (units/mg) 


GDHj£St1± 
(units/mg) 


HB101 (pUCNT) 
HB1 01 (pNTRE) 
HB1 01 (pNTRE. pSTVG) 


<0. 1 
3. 6 
2. 9 


<0. 01 
<0. 01 
19 



[0 12 0] 

jtllHBlOl (pNTRE) -CWt % ^^^-^7 7 5 F<D*«Wt**^ 
HHB10 1 (pUCNT) titnVXWbfr% 3 t> >j ^«3C®tt© 

iiW^?>tL^o Sfc. ^IIHBIOI (pNTRE, pSVTG) T'fi, 
7^5 K(7)*©|fWt**S«iHB 1 0 1 (pUCNT) fcJfctfcLTW&tf»fc3 

;i/M7G^tt2S.y f GDHfSttOlij3D^'btL7to 

[0121] 

(mmmi 5) n^jjsatBHBj 01 (pntre) zm^tz3-y v^ty-v 

V)]sfrh(Q (R) - 3 - K Kn^V^>» >^ h 'J 

»u§iHBioi (pntre) immw7 tmm-tgm. nmmitr^ m 

fflMteBWi*MMLtio $>bfr\L*>Z-'r Y V^s. Omg. NADPH5 

OmgS^lMr/Mt (pH6. 5) 50^ 1 *A*LfcftMMff^ ftOMMtfi 
i£4 5 0 fi I «r*nx.t\ 3 OlC-C-lSftfifc a Lfco W^-^^ 1 m i 2 HWltB **r^ 

$g2. 5mg, **«1S (R) 9 8. 4 % e . e. t*hotzo 
[0 12 2] 

(gyfcffil 6) ttjft^BlHB 1 0 1 (pNTRE, pSTVG) ^fflv>fe3-»h 
s<y 9 -y - h i; )Vj)>h<D (R) - 3 - 1: Kn ^->/<y ^ >^ f V 

«£«IHB10 1 (pNTRE, pSTVG) %mt&W 7 TOKJg^ Li#*ifc 
«#t^o W2 0mn:^V3-^5. 0 g, NAD P*3mg, 3 - * h ^ > * 

h y/uo?-*- h V ^Aj&O. 2g»U 5N02fc®Mfcf- >U * J*fomfBL*MT-f 2> 
Zt\z£*)pK6. 5 fcffUSL 3 Ot:tij$U;o RJfc&2B#Hg, 3R#WB, 
5^F^g, 7B#H3B. 8l$Hllt:*0. 2 g<D3-tr V<y&y-h>) fr(Di-YV 
iZtl-etiffiMLtio SfcRJE&l 0Wli:W4ml NAD P + 3 m g fciDx-fco 

$9£L*:i 1 . Og, **««9 8. 3%e. e.T^o/co 

[0 12 3] 

( Safcgfll 7) ^xMiHB 1 0 1 (dNTAX. pSTVG) fcffiWcT-b hg£ 
BM-y-frfrfeg) (R) -3-b Ka^ryy^vi^f^O^ 

I^lfHBlOl (p NT AX, pSTVG) 7 H«fcJ&*Lfco # 

"btl^iI2 0mn:^3-^5. 0g> NAD P'3mg, 7-t>^f;V0. 

mtiFJBe 9. C\ O A — 1 ^ 9 9 0 1 Q 
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^-y: 21/ 



-rt^A • TC-WAX (1 5mX 0. 2 5mm) (G i^^n* .~, • 

i; * I ( 7 ? k P a K t^f tr.lOO/K : T* W 2 . 

[0 12 5] 

,in.*HjeH:S* 2 1. 7fl\R# 2 9. 8». 



2 3 
0. 



m 



0 n iru 
7ml/ 



2 % e 



tt ^ MHB 8 T V G ( ) P MM 1 7 



HB 1 0 

?*iri^K"*t;*^^««i*l. 9 g .**«*98. 3%e. 
n -1- (3' r^TjTZtlj xZTvjSro ( F 5 -2-»P° zii LI Z 

[0 12 9] 

,5 l fc! ] iralpak OJ , WS: 2 1 0 nm, 

ltt':2 »»*: n--^^vr n ^; ; ::^twV5 U ?' 2 5 

i/min, mmnm: 2-^0-1- (s« -^"x.;v) 

miE#2 004-3122019 



#7 
0 m 
. 3 



.2 0 0 3 -3 8 0 9 8 7 



22/E 



, -*^#HK9 9. 0%e. e. tr&ofco 

[01311 BHB1()] f||T1TPF| r QTVfi^ t)8v'fc2 ^P, 

a _7- (3' -^P7^ JV) 3Lf S sfrh<D IKJ ^ ^ 

££2 ^j x ^:!?5 tax oSTVG) ^H^^HBIO 

1- 9g,**«S9 9- 9%e. e. ttof.. 
[B3] a.&il'^d'-pNTREOWfSo 



tfcSE*i#2 004-3122019 



#12003-380987 



1/ 



SEQUENCE LISTING 

<no> ««b*xiwW4rtt 

<120> *r&T-fe hT-fef^C o A?l7C^m3b =t ^7C^-« ^ 7 
<130> B030435 

<160> 14 

<170> Patentln version 3. 1 

<210> 1 

<211> 245 

<212> PRT 

<213> Achromobacter xylosoxidans subsp. denitrif icans 

SftVciy Lys Leu Ala Tyr Val Thr Gly Gly Met Gly Gly lie Gly 
1 5 10 U> 

Thr Ser He Cys Gin Arg Leu Ala Lys Asp Gly Phe Arg Val Val Ala 
20 25 

Gly Cys Gly Pro Ser Arg Asn Tyr Glri Gin Trp Leu Asp Glu Gin Ala 
35 40 

Ala Gin Gly Tyr Thr Phe Tyr Ala Ser Val Gly Asn Val Ser Asp Trp 
50 55 60 



Glu Ser Thr Val Glu Ala Phe Glu Arg Val Lys Arg Asp Met Gly Pro 
65 



Val Asp Val Leu Val Asn Asn Ala Gly He Thr Arg Asp Gly Leu Phe 
85 90 

Arg Lys Met Ser Ala Asp Asp Trp Arg Ala Val He Asp Thr Asn Leu 

Asn Ser Leu Phe Asn Val Thr Lys Gin Val He Asp Asp Met Val Glu 
115 120 125 

Arg Gin Trp Gly Arg He Val Asn lie Ser Ser Val Asn Gly Gin Lys 

130 i35 
Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly He His 
145 I 50 1W) 

Gly Phe Thr Met Ala Leu Ala Gin Glu Val Ala Ser Lys Gly lie Thr 
165 I 70 

miE#2 004-3122019 



#M 2 0 0 3 -3 8 0 9 8 7 ^- v : 2/ 



Val Asn Thr Val Ser Pro Gly Tyr He Gly Thr Asp Met Val Arg Ala 
180 185 190 

He Arg Pro Asp Val Leu Glu Lys He Val Ala Thr lie Pro Val Arg 
195 200 205 

Arg Leu Gly Thr Pro Glu Glu He Ala Ser He Thr Ser Trp Leu Ala 
210 215 220 

Ser Asp Glu Ser Gly Phe Ser Thr Gly Ala Asp Phe Ser Leu Asn Gly 
225 230 235 240 

Gly Leu His Met Gly 
245 



<210> 2 

<211> 738 

<212> DNA 

<213> Achromobacter xylosoxidans subsp. denitrif icans 
<220> 

<221> CDS 

<222> (1)..(738) 
<223> 

<400> 2 

atg age gga aaa ctg get tac gtt aca ggc ggg atg ggc ggt ate ggc 48 
Met Ser Gly Lys Leu Ala Tyr Val Thr Gly Gly Met Gly Gly He Gly 
15 10 15 

acc tea att tgc cag cgc ctg gec aaa gat ggc ttt cgc gtg gtg gca 96 
Thr Ser He Cys Gin Arg Leu Ala Lys Asp Gly Phe Arg Val Val Ala 
20 25 30 

ggc tgc ggc ccc age cgc aat tac cag caa tgg ctg gat gaa cag gcg 144 
Gly Cys Gly Pro Ser Arg Asn Tyr Gin Gin Trp Leu Asp Glu Gin Ala 
35 40 45 

gcg cag ggc tat acg ttc tac gcg tea gtg ggc aac gtg tec gat tgg 192 
Ala Gin Gly Tyr Thr Phe Tyr Ala Ser Val Gly Asn Val Ser Asp Trp 
50 55 60 

gag tec acg gta gaa gca ttc gag cgc gtc aag egg gac atg ggc ccg 240 
Glu Ser Thr Val Glu Ala Phe Glu Arg Val Lys Arg Asp Met Gly Pro 
65 • 70 75 80 

gtc gat gtg ctg gtc aac aac gcg ggc ate acc cgc gac ggc ctg ttc 288 
Val Asp Val Leu Val Asn Asn Ala Gly He Thr Arg Asp Gly Leu Phe 
85 90 95 

mm.m 2004-3] 22019 
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cgc aag atg age gec gac gac tgg cgc gcg gtc ate gac acc aac ctg 336 
Arg Lys Met Ser Ala Asp Asp Trp Arg Ala Val He Asp Thr Asn Leu 
100 105 no 

aac age etc ttc aac gtg acc aag cag gtg ate gac gac atg gtc gag 384 
Asn Ser Leu Phe Asn Val Thr Lys Gin Val lie Asp Asp Met Val Glu 
115 120 125 



cgc cag tgg ggc cgc ate gtc aac ate age teg gtg aac ggg cag aag 
Arg Gin Trp Gly Arg He Val Asn lie Ser Ser Val Asn Gly Gin Lys 
130 135 140 

ggg cag ttc ggc cag acg aac tat tec acg gcg aag gcg ggc ate cat 
Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly lie His 
145 150 155 160 



ggc ctg cat atg ggc tga 
Gly Leu His Met Gly 
245 



<210> 3 

<211> 246 

<212> PRT 

<213> Ralstonia eutropha 



432 



480 



ggc ttc acc atg gcg ctg gcg cag gaa gtg gee age aag ggc ate acg 528 
Gly Phe Thr Met Ala Leu Ala Gin Glu Val Ala Ser Lys Gly lie Thr 
165 170 175 

gtc aac acg gtg teg ccg ggc tac ate ggc acg gac atg gtt cgc gee 576 
Val Asn Thr Val Ser Pro Gly Tyr lie Gly Thr Asp Met Val Arg Ala 
180 185 190 

ate cgt ccg gac gtg ctg gaa aag ate gtc gec acc att ccg gtg cgc 624 
lie Arg Pro Asp Val Leu Glu Lys lie Val Ala Thr lie Pro Val Arg 
195 200 205 

cgc ctg ggc acg ccg gag gaa ate gcg tec ate acg teg tgg ctg gec 672 
Arg Leu Gly Thr Pro Glu Glu lie Ala Ser lie Thr Ser Trp Leu Ala 
210 215 220 

teg gat gag tct ggg ttt teg acg ggc gcg gac ttc teg etc aac ggc 720 
Ser Asp Glu Ser Gly Phe Ser Thr Gly Ala Asp Phe Ser Leu Asn Gly 
225 230 235 240 



738 



<400> 3 

Met Thr Gin Arg lie Ala Tyr Val Thr Gly Gly Met Gly Gly He Gly 
15 10 15 

M8F2£ 2 O O 4 - : 3 1 9. 9. O 1 9 
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Thr Ala He Cys Gin Arg Leu Ala Lys Asp Gly Phe Arg Val Val Ala 
20 25 30 

Gly Cys Gly Pro Asn Ser Pro Arg Arg Glu Lys Trp Leu Glu Gin Gin 
35 40 45 

Lys Ala Leu Gly Phe Asp Phe He Ala Ser Glu Gly Asn Val Ala Asp 
50 55 60 

Trp Asp Ser Thr Lys Thr Ala Phe Asp Lys Val Lys Ser Glu Val Gly 
65 70 75 80 

Glu Val Asp Val Leu He Asn Asn Ala Gly He Thr Arg Asp Val Val 
85 90 95 

Phe Arg Lys Met Thr Arg Ala Asp Trp Asp Ala Val He Asp Thr Asn 
100 105 110 

Leu Thr Ser Leu Phe Asn Val Thr Lys Gin Val He Asp Gly Met Ala 
115 120 125 

Asp Arg Gly Trp Gly Arg He Val Asn He Ser Ser Val Asn Gly Gin 
130 135 140 

Lys Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly Leu 
145 150 155 160 

His Gly Phe Thr Met Ala Leu Ala Gin Glu Val Ala Thr Lys Gly Val 
165 170 175 

Thr Val Asn Thr Val Ser Pro Gly Tyr He Ala Thr Asp Met Val Lys 
180 185 190 

Ala He Arg Gin Asp Val Leu Asp Lys He Val Ala Thr He Pro Val 
195 200 205 

Lys Arg Leu Gly Leu Pro Glu Glu He Ala Ser He Cys Ala Trp Leu 
210 215 220 

Ser Ser Glu Glu Ser Gly Phe Ser Thr Gly Ala Asp Phe Ser Leu Asn 
225 230 235 240 



Gly Gly Leu His Met Gly 
245 



<210> 4 
<211> 741 
<212> DNA 



mMfc 9. O O A — 3 1 9. 9. O 1 Q 



!&m 2003-380987 5/ 



<213> Ralstonia eutropha 
<220> 

<221> CDS 
<222> (1) . . (741) 
<223> 

<400> 4 

atg act cag cgc att gcg tat gtg acc ggc ggc atg ggt ggt ate gga 48 
Met Thr Gin Arg He Ala Tyr Val Thr Gly Gly Met Gly Gly He Gly 
15 10 15 

acc gec att tgc cag egg ctg gee aag gat ggc ttt cgt gtg gtg gec 96 
Thr Ala lie Cys Gin Arg Leu Ala Lys Asp Gly Phe Arg Val Val Ala 
20 25 30 

ggt tgc ggc ccc aac teg ccg cgc cgc gaa aag tgg ctg gag cag cag 144 
Gly Cys Gly Pro Asn Ser Pro Arg Arg Glu Lys Trp Leu Glu Gin Gin 
35 40 45 

aag gee ctg ggc ttc gat ttc att gec teg gaa ggc aat gtg get gac 192 
Lys Ala Leu Gly Phe Asp Phe He Ala Ser Glu Gly Asn Val Ala Asp 
50 . 55 60 

tgg gac teg acc aag acc gca ttc gac aag gtc aag tec gag gtc ggc 240 
Trp Asp Ser Thr Lys Thr Ala Phe Asp Lys Val Lys Ser Glu Val Gly 
65 70 75 80 

gag gtt gat gtg ctg ate aac aac gec ggt ate acc cgc gac gtg gtg 288 
Glu Val Asp Val Leu He Asn Asn Ala Gly He Thr Arg Asp Val Val 
85 90 95 

ttc cgc aag atg acc cgc gee gac tgg gat gcg gtg ate gac acc aac 336 
Phe Arg Lys Met Thr Arg Ala Asp Trp Asp Ala Val He Asp Thr Asn 
100 105 110 

ctg acc teg ctg ttc aac gtc acc aag cag gtg ate gac ggc atg gee 384 
Leu Thr Ser Leu Phe Asn Val Thr Lys Gin Val He Asp Gly Met Ala 
115 120 125 

gac cgt ggc tgg ggc cgc ate gtc aac ate teg teg gtg aac ggg cag 432 
Asp Arg Gly Trp Gly Arg He Val Asn He Ser Ser Val Asn Gly Gin 
130 135 140 

aag ggc cag ttc ggc cag acc aac tac tec acc gee aag gee ggc ctg 480 
Lys Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly Leu 
145 150 155 160 

cat ggc ttc acc atg gca ctg gcg cag gaa gtg gcg acc aag ggc gtg 528 
His Gly Phe Thr Met Ala Leu Ala Gin Glu Val Ala Thr Lys Gly Val 

MiiF*£ 9. ft 0 A — 3 1 9. 9. 0 V Q 
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165 170 175 

acc gtc aac acg gtc tct ccg ggc tat ate gec acc gac atg gtc aag 
Thr Val Asn Thr Val Ser Pro Gly Tyr He Ala Thr Asp Met Val Lys 
180 185 190 

gcg ate cgc cag gac gtg etc gac aag ate gtc gcg acg ate ccg gtc 
Ala He Arg Gin Asp Val Leu Asp Lys He Val Ala Thr He Pro Val 
195 200 205 

aag cgc ctg ggc ctg ccg gaa gag ate gee teg ate tgc gee tgg ttg 
Lys Arg Leu Gly Leu Pro Glu Glu lie Ala Ser He Cys Ala Trp Leu 
210 215 220 

teg teg gag gag tec ggt ttc teg acc ggc gee gac ttc teg etc aac 
Ser Ser Glu Glu Ser Gly Phe Ser Thr Gly Ala Asp Phe Ser Leu Asn 
225 230 235 240 

ggc ggc ctg cat atg ggc tga 
Gly Gly Leu His Met Gly 
245 



<210> 5 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> -fy 4^-1 

<400> 5 

carggntaya cnttytayg 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> -fy 2 

<400> 6 

gcdatytcyt enggngtyce 



<210> 7 
<211> 25 
<212> DNA 

WIiFJ& 2 0 0 4-31 2201 9 



^-v> : 6/ 



576 



624 



672 



720 



741 



#0 2 003-380987 
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<213> Artificial Sequence 



<220> 

<223> 7 7 ~3 

<400> 7 25 
cgtcggcgct catcttgcgg aacag 



<210> 8 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> 79 4*^—4 

<400> 8 25 
agggcatcac ggtcaacacg gtgtc 



<210> 9 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> -fJ4 ^-5 

<400> 9 28 
gtacatatga gcggaaaact ggcttacg 



<210> 10 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 7"^ W 6 

<400> 10 34 
gtagaattct tatcagccca tgtgcaggcc gccg 



<210> 11 
<211> 43 
<212> DNA 

<213> Artificial Sequence 

004-3122019 
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^- v : 8/E 



<220> 

<223> ^7^-7-7 
<400> 11 

gccgaattct aaggaggtta acaatgtata aagatttaga agg 



<210> 12 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> -?9 4-*-S 

<400> 12 

gcggtcgact tatccgcgtc ctgcttgg 



<210> 13 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ^7^-7-9 

<400> 13 

aaggagtgca tatgactcag cgcattgcgt atgtg 



<210> 14 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> y^-f v- 1 0 

<400> 14 

gtagaattct tatcagccca tgtgcaggcc gccg 



35 



34 



mWM 2004-3 1 2 2 0 1 9 



#12 0 0 3 -3 8 0 9 8 7 *- 9 J : 1/ 

mm 

[HI] 

1 TCAATCAACGAGGCGTCCGTCGCACACAGGAGGAAATCCAATGAGCGGAAAACTGGCTTA 60 

M S G K LAY 

6 1 CGTTACAGGCGGGATGGGCGGTATCGGCACCTCAATTTGCCAGCGCCTGGCCAAAGATGG 1 20 
VTGGM GG I GTS I CQRLAK D G 

1 2 1 CTTTCGCGTGGTGGCAGGCTGCGGCCCCAGCCGCAATTACCAGCAATGGCTGGATGAACA 1 80 
FRVVAGCGPSRNYQQWLDEQ 

181 GGCGGC GCAGGGCTATACGTTCTACGCGTCAGTGGGCAACGTGTCCGATTGGGAGTCCAC 240 
AAQGYTFYAS VGNVSDWEST 

241 GGTAGAAGCATTCGAGCGCGTCAAGCGGGACATGGGCCCGGTCGATGTGCTGGTCAACAA 300 
VEAFERVKRDMGPVDVLVNN 

301 CGCGGGCATCACCCGCGACGGCCTGTTCCCCAAGATGAGCGCCGACGACTGGCGCGCGGT 360 
AGITRDGLFRK MSADDWRAV 

36 1 CATCGACACCAACCTGAACAGCCTCTTCAACGTGACCAAGCAGGTGATCGACGACATGGT 420 
IDTNLNSLFNVTK Q V I 0 0 M V 

421 CGAGCGCCAGTGGGGCCGCATCGTCAACATCAGCTCGGTGAACGGGCAGAAGGGGCAGTT 480 
ERQWGR I V N 1 SSVNGQK G Q F 

481 CGGCCAGACGAACTATTCCACGGCGAAGGCGGGCATCCATGGCTTCACCATGGCGCTGGC 540 
GQTNYSTAKAG I HGFTMALA ■ 

541 GCAGGAAGTGGCCAGCAAGGGCATCACGGTCAACACGGTGTCGCCGGGCTACATCGGCAC 600 
QEVASK G I TVMTVSPGY I GT 

601 GGACATGGTTCGCGCCATCCGTCCGGACGTGCTGGAAAAGATCGTCGCCACCATTCCGGT 660 
DMVRA1 RPDVLEK \ V A T I P V 

661 GCGCCGCCTGGGCACGCCGGAGGAAATCGC GTCCATCACGTCGTGGCTGGCCTCGGATGA 720 
RRLGTPEEIAStTSWLASDE 

72 1 GTCTGGGTTTTCGACGGGCGCGGACTTCTCGCTCAACGGCGGCCTGCATATGGGCTGAAG 780 
S G F S T G ADFSLNGGLHMG* 

78 1 CATCGCGGGCCGCCACGAGCGGCCCGCCGGCGCCGGGCGGCCTCGGGGAGAGGGCCGTCC 840 

84 1 GGCATTACACTTACCCTTATCCGAAGTCTTAGAGATCGCCCGATCCGGGGACAACCATGA 900 



mtiF^F ?. 0 0 4 



-s i ft 
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2/ 



[13 2] 




ffifE^F 2004-3122019 



#12003-380987 



3] 



Ralstonia eutropha ATCC17699 
genomic DNA 
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